Sleep, awakenings, and insulin-like growth factor-I modulate the growth hormone (GH) secretory response to GH-releasing hormone.
To delineate possible factors influencing the magnitude of the GH response to GH-releasing hormone (GHRH), eight young healthy men participated in seven 16-h studies involving saline infusions or injections of 0.3 micrograms/kg GHRH at various times of day and stages of sleep. GH responses were quantified by deconvolution, a procedure allowing for secretory rates to be estimated from peripheral levels. While the plasma responses were monophasic, deconvolution revealed that the secretory response to GHRH generally included several distinct bursts in rapid succession. The intersubject variability of GH responses was very wide, but for a given subject, the response was quite reproducible (mean +/- SEM coefficient of variation, 21 +/- 3%). When GHRH was given during the waking period, the magnitude of the response was directly related to the amount of spontaneous GH secretion, negatively correlated with circulating levels of insulin-like growth factor-I (IGF-I) and was not influenced by time of day. When GHRH was given during slow wave sleep, the magnitude of the response was enhanced. When GHRH was given during rapid eye movement sleep, the response was similar to that observed during wake. Awakenings during sleep consistently inhibited the secretory response to GHRH, and resumption of sleep was associated with a reappearance of the secretory process. Thus, in normal men of similar age and body weight, the GH response to GHRH is dependent on the sleep or wake condition, circulating levels of IGF-I, and, possibly, genetic and lifestyle factors.